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Pliny the Elder was one of the first
to record it 2,000 years ago:
termites are noisy eaters. Their
loud chewing generates acoustic
emissions that have been
proposed to be a method of
detecting cryptic attack. But a
team from the Commonwealth
Scientific and Industrial Research
Organisation and the University of
New South Wales in Canberra,
Australia, wondered whether
worker termites might be able to
detect vibration/acoustic signals
generated by their foraging and
use these signals to determine the
size of the piece of timber they are
attacking.
Termites have a reputation of
being voracious and non-
discriminating feeders,
consuming all wood that they can
find. The 2 million homeowners in
the US and many elsewhere who
require termite treatment each
year know the problem. But
Theodore Evans and colleagues,
reporting in the Proceedings of
the National Academy of
Sciences (published online),
believe this reputation is not
deserved. In fact, termites can be
highly selective feeders. Wood
species palatability and hardness
are important, as are the
defensive chemicals made by the
plant. But these appear not to be
the only criteria by which termites
assess a potential food source,
as anecdotal accounts abound of
termites not consuming a piece
of palatable wood after finding it.
One possible issue is the
potential quantity of food.
Different termite species that live
in the same habitat feed on
particular sizes of wood, some
species targeting smaller fallen
twigs and sticks and others
targeting larger fallen branches or
entire trees. Such variation in
choice may have evolved to avoid
competition, but how does a
termite assess the size of a piece
of wood? Termites come into
contact with only a tiny piece of
any wooden object and decide to
eat it based on this minor
contact. The decision to eat a
piece of wood is made by the
termites before the piece of wood
is measured physically. They do
not assess the linear dimensions,
which would expose them to
predators, or evaluate it visually
as worker termites are blind.
The possibility that termites
could use vibroacoustic signals to
assess wood size has been
suggested previously following
observations that Cryptotermes
termites quickly responded to the
volume of food given, without
having the possibility of
measuring the food physically.
Sizing up: Termites cause enormous damage, as shown in this house in New Orleans in the southern US, but new evidence
suggests that for at least one species the size of potential timber food is of key importance  in determining whether or not they
decide to feed on it. (Photograph: Oxford Scientific Films.)
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The team therefore decided
to test whether termites of the
Cryptotermes domesticus
species might be able to
discriminate between different
sizes of wood. The team
constructed experiments that
presented termites with blocks
of wood with a standard cross-
sectional diameter of 20x20 mm
but of either 20 mm or 160 mm
length. The insects were placed
in a gap between the two faces
of the timber blocks so that
they were not able physically to
assess the length of each block.
The team found that the
termites, when presented with
a choice, preferred the shorter
20 mm block. To test whether
the termites might be using
vibration signal to assess the
blocks, the researchers carried
out two experiments. They
recorded the vibration signals
produced by termites placed in
a hole in blocks of wood of
lengths varying from 20 to
160 mm long. They then
examined the influence of
some of the recorded signals
on termites faced with wood
blocks of different sizes along
with the influence of two
artificially synthesized signals.
The team found that when
they played the vibration
signals recorded from the larger
block into the smaller block, the
termites’ preference for the
smaller block disappeared, but
when the signal from the
smaller block was played the
preference was maintained. The
termites did not change their
behaviour in response to
artificial noise signals.
The researchers believe the
demonstrated preference for
smaller pieces of wood may be
a mechanism to avoid
competition with larger species
of termite attracted to larger
pieces of wood. 
But while individual termite
species might be fussy, the
news is not good for those
whose home timbers have
been deemed an ideal feast by
whatever species finds this
source and size of wood
attractive.
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What turned you on to biology
in the first place? I grew up in
Iowa City in the shadow of the
University of Iowa, where my
father was a biochemist
(metabolism of amino acids,
notably tryptophan). I went to
Caltech, expecting to become an
electrical engineer, but started in
physics, which I considered more
fundamental. Linus Pauling taught
me freshman chemistry (the year
he got the structure of DNA
wrong). That aroused my interest
in chemistry. When I graduated, I
got the idea that to do chemistry
of merit, one needed medicine. I
was admitted to the Harvard
Medical School but postponed my
entrance to work with
Linderstrøm-Lang at the Carlsberg
Laboratory in Copenhagen, a
mecca for protein chemists. Then,
upon arriving at the medical
school, I realized that medicine
was not for me. I spent two years
learning the pre-clinical
vocabulary and a lot about myself
(both valuable) and withdrew. I
returned to physics and earned a
PhD at Harvard under the tutelage
of Norman Ramsey, working on
the atomic hydrogen maser (an
atomic clock).
How then biology? The frontier in
experimental physics at that time
(1964) was high-energy particle
physics, which was carried out on
a gigantic scale. I wanted to do
experiments on a tabletop. A stint
in Harvard's Society of Fellows
gave me a chance to shop around
and an appointment in Biology at
Harvard a chance to settle down. I
worked on a new kind of
centrifuge (sedimentation field-
flow fractionation) with Ed Purcell
(of NMR fame), on the
distributions of proteins in the
human red cell membrane, and
finally on bacterial chemotaxis.
The latter subject goes all the way
back to Antony van Leeuwenhoek,
who saw bacteria swim in 1676.
Elegant work was done in the late
19th century by Theodore
Engelmann in Utrecht and by
Wilhelm Pfeffer in Tübingen. The
modern era began in the 1960s
with Tetsuo Iino and Sho Asakura
in Mishima and Nagoya, who
began work on the structure of
flagellar filaments (thought then to
be primitive bending machines),
and with Julius Adler in Madison,
who mapped the responses of
motile cells to chemical gradients.
Adler published a classic paper in
Science, December, 1969,
“Chemoreceptors in bacteria”
showing that the bacterium
Escherichia coli responds to
spatial gradients of certain amino
acids and sugars for reasons of
aesthetics rather than material
gain.
What does that mean?
Chemotaxis evolved so that cells
can locate nutrients, but Adler
found that cells lacking
permeases required for transport,
or enzymes required for
metabolism of specific substrates,
still liked their taste. He
modernized an assay due to
Pfeffer, in which cells respond to a
point-source of a chemical
contained in a thin capillary tube,
first accumulating near the mouth
of the tube and later swimming
inside. I got interested in the
strategy that E. coli uses to
navigate such gradients. Inspired
by Max Delbrück, who told me
that he might abandon
Phycomyces for bacteria if he only
knew how to ‘tame’ them, I built a
microscope that tracked individual
cells in three dimensions.
How did you do that? It was a
three-dimensional DC servo
system. Build a mechanical stage
that can rapidly move a small
chamber containing a suspension
of swimming cells about 1 mm in
